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(57) Abstract of the Disclosure: 

[Object] The invention concerns a residual ink detecting sensor for detecting residual 
ink in an ink cartridge for use in an ink-jet recording apparatus. An object of the 
invention is to provide a residual ink detecting sensor capable of correctly detecting the 
residual ink even if a sponge-like ink absorbing member is disposed inside the ink 
cartridge. 

[Means for solving the problems] A sensor element 3 includes a vibrating plate formed 
by bonding piezoelectric elements. The sensor element 3 is held on the ink cartridge 
while maintaining a predetermined distance from the ink absorbing member 2 so that 
the vibrating plate contacts ink within the ink cartridge but does not contact the ink 
absorbing member 2. 
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[IM*J11] J£«Jil?ftg^rbfeSiM6ft^> miSB 
tB»«*W > * * - b 'J » •< > * KS&W s 

ftfT?t§*i§§^ C©tg*li§A^Ui^^n5S^fH^S 

©sj«,fi^ftaiR*> b < tt»i^-r 5 7 4 ^ ft^trd i: 
swtfc-rsnMaH i sa«©-r >*M&m* 

[gf#«3] Sftffitt'f >**-HJ*f©T#«B! 

g &ttftBctta bfcc t zftrnt* sss*a i t3«© 

v5?©*BHC8lf*W"&*v. .B.o--f >^QRJK{fcfc©F.a£ 
-f v ? ©SB3g:*j ^ >*#«f#£ft&<<^tt© 

m^opauft *«r s <t a t mm u c: t s^sst ^ r s 

[iS#«5] igSM£tt&J«l6.fc!)&»K 

i:©P^^0f^OSIRftfii«1-S <fc -5 £«§fi£ bfcsl 

[if *S 6 ] Si!/*K© MJ v ^F*3nPt^J55 

-r£SlElc&*§J£ft^:0-fcd i:ft^SS[i:-r5gf** 1 IB 

[il#«8] EWt^fcStebfcieiMSi:, d©lfii!j 
Kftrttttiftb-f h 'J y yt»»tfe»Pfflt 

IRtttte>nsWJ£1SM*©*^fcftffi^ h 

(*!$© -f > f HRJRffctfl bT aSs2JEi&tS* s f^-r 6 £ i: A 5 
^U«to(CBtII3-f >?qSJK{*t©F5fCffi£©F f flll£«i« 
1- -5 <t/5 £«fi& b & 4> ^SiWt >it„ 

[0 0 0 1] 

[*«©«* 6tt«»»] h 'J 'V 
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[0 0 0 2] 

[ft*©ttffi] 1 <!W±©-f >*fx»h^|ft* 

U V^ttHRCaiMItlfc'f h »J *i>ftffifflf 

-f ^A-MJy^rtgflO'f >*&Sft&aib 

-So ft*©-!" >pmm.&m*>y-<D-wt^z&&£;¥- 

3-5 5 3 1 3^&®Hm*£tlT^Zt><DifiMt>tlX 
7fc*'U ^©^D-^KimEft^ObT-O^©^ 

sisft&ai-ra. 

[0 0 0 3] 

[&W#/S¥fcb£?i:-fSgSjg] bfrb&tf^ ±IB© 
©-f ^sgiKtefti&ttfe;^©^ - h u y s>*« 

-^©M©«SU»ji»*««UTU*5fc«), iEb< ^ 
»C«E*Win-r«fc», -f >^#lt©««MPCJ:!) 
[0 0 0 4] 

[saftp^-rsfcto©^©] c©iHit»ifc-r«fc 

46, *»W©^ >^JM»«-t>t>-ttx ff«^?ftfS^ 
bfemfiJffift^^x mii3JSS&^*M Vir*-Y 'J y ^ 
g|5©^ y^HSEM-TS*), -f >**-hU»J>rt«CR 

30 a^nfe-r>^ft^§^"S^ >^i®iR<*tMb-tBuiBti 
{3m^©ranftfit«bfett^T±tB'r h #f 

t^^^fc-fe ^y-m^b, mJfBSIiiKftSi&^-B-Sfc 

^n-5*^i^ft^tu-r5^«[iii:> c©nw»*»6© 

«ff,fS^ft**fI^i:htlitb-r >9<DHm&9ne>ltzm 

40 Rft*ttfj-&#£©-f h 'J >v> ; T-*IEb< -f > 

ftt^mt" 5 d J: * 5 °J#g 4: ft 5 . 
[0 0 0 5] 

[«qH©XM.©J£8] *««©»*« 1 ^I3«c©^b^ 

>^*- h 'J-y^rt»©-f >^C8?M'f Of* 

JRfrt^ bT mii3}Si«JtgA J }I1- i> d 4: *s^c^^ «t a t3 SfjiB 
-i >^i»JR{*i:©P^{;m^©F^llftfit«b^^T-±B3 

50 yy-jR^ftisft^-B-sfctttflfnaEajR^omffinfttt 



3 

>>? ©*»&« 5{i*§£m*rr s &M.mt zm z. fc 

- h U * *J* IE b < -f > * SS^^aiT- * S i: -3 ft 

[0006] ii*iR 2 \z%m<D%m*. m^m i §3®© 

T-fc!K *:/tff^#^>*&®* i 'bgajbTU3t§-& 

©#-b >#jR^ft-t >-y-*?©iB*«©WfiJB**^® 

Tt^Hl-r S 3 it #T' § 5 i: V* O ftffl £ * + *> « 
[0 0 0 7] if 3 £I3«©#HJ38u SS*^ 1 IB«© 

SfcttfciHfcBWbfcWjfcTfciK 

«Brfctt*W'J>fc<x £fc{£«©*ifi-ei9:irr3£fc# 20 

T-££i:^-5ftffi£#-r£. 

[0008] sf*« 4 ci3«©SPJifc£N st*ia 1 K«© 

-f >^©*S3S^t«toT-0^* J «^f^^''^e(t© 

>^»JR*ft#"i"*»^t*lr»T*»'0^©a*ftiE 30 
fitC twn-r 5 - 1 WC & £ i: v 1 3 ftffl * #1" 5 . 
-[00093 m*4I 5 tiffiowm. tt*K 1 I3«c© 

«;:i:#T*5i:^3ftffl**rf3. 
[0010] ffi*g 6 CEiffl*«ttv »** 1 K«© 

SE & EPJn r 5 c 4: ft < -f > * «* * - * s *^ 

[0 0 1 1] »*I7Kia«®*BBtt, §S*II6§3«© 
»HC*^T, *6fflK©»ffifc##^lliUDft3J82M4 

eaw y? izmm uft <^ <t o n&mt z> z 1 * 5 x- * , 

•bV-ttJSI?!*®©-* >*©ffizM4£S«>5^ £* s 50 
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DjtgT' 3 i: V * 5 ftffl & *r -T £ . 

[ooi 2} ii#ii8£iem©$&BJffci> 
u «y s? t Hit fc n q0c aift »t e> n s 

I3ISi&tS4 ? ^ ; 5-i:* s ft'' ,, <t^^Byt3'f >^iRJtX{*i: 

-b >iJ-!?l?It® i:©+^-ft^Bi^6i«-r S uttf-C^S 
[0013] (*J6©S!S 1 ) ttT*«a^oi l <Dmm 

ommi&mi, ®2*gmv*i> s 6®.w+Zo sit* 

^-C, 1 b U vWr—^ 2H:-f>^A- 

hU#j;<r-^ l rttclftJtfc'f >^KJRfr> 3tttgi&« 
©>t®l3ff«3R?S^bfc-b>t>-SR?s 4tt^>^© 

jr{*2 t-kyvm?- 3 i:©p^t+^-ftraPS&st«t-5fc 

>^*-h'J »J><r-7 1 ^re5^^fcPa□gp•r•^fe^3^ -b 
3 tt-f>^*- b U » v^-^ 1 ta&ttfcMP 
g|55rtC^!t$nTC^S. 3CT% -b >-y-^? 3 ttSft 
^Sa^-f >^*- h U >y ^rtSBSrlSK <t d CPflngi5 1 
^S$^^■rv^Sc:i:ttH•5*T•^>ftv^. 

[0014] ^©MStf-by-y-fit^©^.!;^ 
±t-$> s ti^t <±-b yvm=f- 3 ©^fflu tt y ? ttt%m 

Mb-COftv^^;^t:tt^T{£<ftS. -f>^A- 
h'J^^rtSB©^>^SS* J/ >ft<ft*^N -b^-tf-^? 
3©«®t'C>^* J JSMbft<ftt)s 3 OH 

^tttSISI«&lii^<ftSo d©Bfs 4 >^HSiR{*2*s-b 
>1t^3t:SMbTUSi:> ®WfttBJl«JiS©^btt 
'J^^<ft Dt&iii#BilKft5o ^fe^ -fV^BUR(*2i: 
■b>•y-^^3©?§^i* J g3abT^^5 4:s «ffi3I*l:it) 
T-f yfyft-i y? 2 -b 3 i: ©BB t 

#ntY ^^©ttfflfiTSttUi-riCifctffflUCfti 

^i»iR(* 2 i:-b >-9-5R^ 3 h©P^^»±5£^ftF^IS* s fit^ 

[ 0 0 1 5 ] 0 2 li^ 1 ©HJfi©JKJB©«ai3»8f!*W 

A-hij .yi?iz«i#^nfeb>-y-m?3fe}ii!>^-bsfc 

fttE«^?6©«fii7^SM$n^ Bui3-b>-y-^3 

si o^e>ai^^n2)«m{i^«:^m-r5^i§> 12 

l±d©&$8§l l*^©«^.(I^Sra*fi^i:tt$xb'i' 
T\ ±JB-b>-y-* ; P3tt*H««tt)ft4fiiMfi9©H-ffi 



5 

m us«gA*«s? t aaiui^HcaHft 2 2 *\m-rz> t 

S±E««7afc«ttLTV>4. tfc&gl 1 tt±B*li 
gl 0©m^^3>7 ; >1t2 4^^LTg^b^^^ 

2 6£:frbT&%*£tftK#V-K£=i>7 r >-!?-2 7 
£^bT£ttJbfcfc©TfcS. ttftSl 2tt±IBtttftS 
1 l©WASKKA*«l ; Ft««tfca[||at««2 8<t 
0 4 t> > ±RftlfiiMS 2 8 ©INSteAftJTPfc&iP* 

e # ma $ n s «t o c nt s . 

[0 0 16] -te>-tfJfS?3ttti*Igl 0(C«toT^fc>i$> 

^zmyv-cD^m^mommxm&u *©is»h* 

»{±-b>^^3©B#ftSil»»i:^5o HWftifiMl 
«B£tt-ll£a>jKtiibfc©-!M XC&tt09bffift«©JP£ 

ttt^-rs. f^^ft^st-f >*©«s©&*n©*« 
[0017] -b>v-m^3tmm^i oxmmzftzft 

g®&#$&ffibT^-5$§^fci:1&8ig l l tcfc^-r^H© 

£ifc{i*§#iia£«E££&£fts tfc&gi i©m*>«E 

itmatio £©i«i£mE£tt:8tgl 2Tfbt;i4!J£b 
3 0 £©£?y®SS#tg|£j*ftfcg|»i*lg2 9 <t D 

mmwLmx *> «v^«ffl«»©«a«^fca»!-r5 * © 

tgi^^SfcSr f 2t-r%t, t 2k.K*sYW7 4)V9<D 

^ra^±-abT*3t)s ti*iHi o &£©/!«&£ 

So Lfrb&A 5 ^ -i >^* s -tr>+f^^3©*ffltjgb 

(i-Sb&ufcfttgtlgi ott^©JB«*t*v»r+«- 

3 ttfiftb&tVi ioTJtB 
gl 0©m;W8?K£a£{g^l±£bfc^fci&, ttSSl 
l©aia*Ett<tt<&tK ItttSl 2©m*ttM<«e 

[00 18] «, &mXl±'*> YWP4 1 3©^ 

t&ft&t Lx*if&m&&*. *> S5t^£^i£»©msui^ 
zmtf.'rzbo&n'xm.WLtztK mzosmm^^ 
k> ft^tt&m &»©msui*f zmm? a n&*> aJtfex & 
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Hfc^Tx 1 Ofct-f >**-h 'J *S?fcfiM***lfe-fe> 

■y-j*? 3 * s ©tE«m? 6 onm i 
ztis mi,tt>ym?3<DmGPimffl$L®.x-®mit'ao 
tg*§g> i ltt^ojaiisi ofrtbmtizftzn&m^ 
fc&as-f -5&&§Ss i 2 tt^©^n 1 1 frt><Dn%m 

-fsit!Sx§rc*;fc£o cctn ±ia-b>-y-^^3a:^«« 

«t»)«:5tgi&«9©>t®CE«^6^g^U *©E 
S^6tSJS7a, 7 b^^:ltfc*)©T-feS 0 If tig 
10 1 0tt±HB*fil7bt^bfc^>bV^7^;i/^ 1 3 
i:, d©M> V/WP^M 1 3©tB>3A 1 ?>ffitt4 2* 

# Lximmxtiw? cse^i b^seA*«g?i:«tti*g 

^tCffitJt4 3 £*&gS-f 5 i: 1 4» KSSEA^iaB^ ^ffiia 
4 4^^bTgE%U m*4S?i:*S«KA*i8^iatia 
tag 4 5 b^ C©g|#li»ig 2 3 ©ai^*±l3« 
ffi7at^bTVN5. H$S1 ltt±iBtf*igl 0© 
m^$=3>7 i >1t2 4*^bT^bfc^-f^--H2 5 
CO^-f*— K 2 5<D7;-Y£t&!n.2 6Zifr 
bT«%t-Si:«(C*V-K&3>x>-y-2 7*^bT 
20 IgttbfcfeOTfeS. tfc&gl 2tt±IB^?Sgl l©tU 

-h *KifcktiW¥tz&m b tz&nmmm 2 8 j: s a 5 > 

±IB«^lf*ig2 8©^SteA^4S?tS^«E*sgiAP 
[0 0 19] -b>1t^3li*itigl 0\Z J:•^TV^t)^9) 

-5E*^-tf-©gja^©naT-®«;bs ^©m&ia« 

Si[0:-b>-y-^3©@#ft«il^i:*:So BWftS^ 
«IS!{tt-)ISWtill!l«©-y-^ XtSifc0"J btS»«©i?^ 

mzftm-rghb-i >^©^®©tft»©^ 
< «t a t * wife^f® d ci t * s a * b^. 
30 [0 0 2 0] -b>t>-^3 fciiggi o-r-<gfii$ns^ 
ii(5iSSA s ^llbTvxsti^tttftig[g 1 1 1 i^T^ti© 
£ifc{g*l#i*ait«EK£&;**u ^g 1 l©tB^«E 
liifAD-f-?). ^©iS*St«E^JtKgl 2T-U^WSb 

x j> >? (dmu tnsm % t bT m^-r s c i: *sr- * 
wi^csEtt^ft, *>y-m*c>wm7 btim&xtiffi 

fi:©fflK3>f>1t3 4, 3 5M3 6*'f l ^5A 
*atrt3 7, 3 8fc3>r>1f39A> 

e>^SD-^^7^;i'^* s tfA$n, m^wi^kttflMii 

40 ^fcffiJjUO, 4 1t»IIU C©^f!l«E&ffi^3 
6t3>f>tt3 9 (D-WlZ&m^tztilf&ilttiiX^ 
S. C©/n*> H;U7^H 1 3ttHjJKratt»«t DJfiSV^ 

* s ^l^^T-©-tr y-y-fg? 3 ©ISWtttSMI^aS: f 2 i: 

■tzt, f 2©/sw-*i^T»±+^yi'>* s ffe»n 
5fc»*ia*i olic:©ll^t»(c^J^^T-by1t^^3^: 

> ^ *s-b >+t"^^ 3 ©SSK& bT^ ■5tt^T-»i-tr >^ 
50 3RiF3©ll*^«ffl«»U:f 1 *T<£T-f *. f 1 
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mm l 0 tti:©ffl*Rt:*v^+»fty-f >* s fc < -b f 

£*«*tt£fcfcv>fc*k &«§§1 1 ©&*€£&(£< 

JtttSl 2©ffi*tt*<&*« 
[0 0 2 1] (m&<OBM 2)06 l±*#BJ©Sg 2 ©H 

fcS, H6C*SWt, -fe>-y*?3tt-f >^*-hUv 
S?*-* l©l£ifit:»B-feWPffl5 -5 £18:3;* 

t) -f y t w& 2 * J -fe y^MT- 3 ©tsfttsfcs-r s c t 
©£oj;3c+#fcrafia&fi£«bTv^o cci-c-> ss*e 

6frb#P&J&ff*££^T^tt£ftT:fc»K -fe^^^? 
-f > * iRJKi* 2 i: -tr >tm^ 3 t<D?$ffi*&&-t % - ^ 

[0 0 2 2] d©«H*^T-(±-Y>^*-b , J -v^©rt 
gffltfcf b-fe y^%^ 3 ©«ffi * J S* t & £ CI £©&<-> 

.toti&gsn, zu&t&xQj y#®iitm2£*yy- 20 
3^3©&is#fii«£ftsfii^&^"^a° 

[0 0 2 3] (*«£©Jfc*§ 3)08 J±#$gl!8©Sg 3 ©* 

«E©ff^t*tt 5 -f ytm&mi-b yy-<Dmnm?& 

-{r-^ l©T*«Bfclft»tfeHnffl5ft*«J:-5t:aK 

>r-;* 1 ©*|4MCttflr3iiTV*S. ^^t, 

— b 'J y^rtcH >*iRJKffc2{±KineB5rtK:A()&tr 

ffirffifc-f >*(ftJK<*;2i:©WI©IHHJ*fcfl&U *»o-f > 30 
^©SB5R^^«t-=>T-< >^*«Bin»5rtt:«i**nft 

[0024] ym&m 4)09 tt##&i!ii©* 4 ©* 
ii©»Ji c * w * > * » > * t «wr 4 -t > 

jR^3©fi»t6 9©*fflC»S*nfc<ft««T*5x * 
-D-JDX, ««&)&©&*> >y«©lfc**C 

i^tiKrtsni. z<Dmm8£&^xjyttm® 

8c 9 ©£Jgft@A s H«tgM-r S d i: < -f > * tS* 
ftS^^* ^©IB?*^*:^*^* 1 *^ 40 
[0 0 2 5] ffl, «SIK©*ffifcfcfc*tfftlJBB5-3 
6 3 2 4 ^&«C^*n* <t o te^fll©*^!* J: 5 & 

[0 0 2 6] (nm<DBM 5)010 tt*«W©SB 5 © 
Hifi©JB!6K * tt 4 4> 9 «*«M9>-b tttffl 1" 4 * 
y-y-a-f b©Brffl0T'&4o 01 0t*5V>T, 14B 
EfH? bfc-b 3 

b<f *-h»J »^CttttfcBBa»t*WW6n*# 

js«tt©*^^*t)» * b *j »yrt»c*tj 
4*;uy i 4 £D5i-nsjiaic-r b u y^rtSBhSii so 
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-T4?ll 5*g;ttfc4»©T-fe-5. iOWHtt-f^ 
«tt)> #IB£IMK#'f >**-hU yS?rtffl©'f>^t 

ff&rf4*N -f by »*!**©* >*www= 

«JRftk©BI©*^ftBIR***'f * £ i:* J T* § 5. 

[0027] (mm<Dnm 6)011 &*%,w<dj y? 

Sfi&fll-b >1J-ffl*ft0Bffl©{lh©*IB&IRfcm'f 
y*0T-fc4. 01 1 fc*V*"C, 1 Ott-f h U 

9 s?cfla** nfc* 3 &fg»£i*-4 t«>£Em 

**6©««7C««SfU HdI3-b>tt^?3©a#« 

aaiafcTajgtff^it««x 1 1 »£©*«« 1 o& 
€>m**n4«sa,«9*«tai'***«k i2ttci©^ 

3 tt^jsfi«t *) tzzmmwi. 9 ©M-atEm^^ 

6*»&U *©ffi«*?6C«l7ft»Wfc*©'C» 
5. nm<DWM 1 T'UiBJ bfc0 2 ffl*riii:ttffi 

m^?©^fiSi)S7a, 7 b©2o£giJftTl'>fc;£6 s S& 

[0 0 2 8] iflffiSl 0H:E*^?6©Slljtg9 tftS !3 
MWfcHfflS©*^ StB»« 9© 

ltti!)/v/W7<f^ 1 3iix :<D^y|'/u? 

-f 1 3©tB^A»e>ffita2 1 Sr^hbTfifeA^iffi^^ 
g|^bS<EA*ill!?i:ai*4SI?raCffita2 2*»«r* 
l:i:*.C#«KA**F*«»bfc«[IWMW2 3©m 
^3 S±I3««S 7 t ttfit bT V> 5 . mm 1 1 <i_hiB*tte 
SI 0©ai^S:=»>7 ; >t?-2 4ft^bT»«Ufc^ * 
-H2 5*^#» £©4T-f;r- K 2 5©7V-Ffttttt 
2 6ft^bT«E»r«fc»C*V-l»*3>5 f >"9'2 7 
^/CbTfI%bfc*)©T-fc5. JttftSl 2{i±IB^«t§ 
1 l©aS*&S«sA^4g^l3»fi6bfc8l*lSISSI2 8 J: 
Q13lQ. ±B*IWHI»2 8©#K<KA*li?fc»*P« 

[0 0 2 9] 

[ «W©»* ) W±©» t B ^ &EE«3s ? 5r ffiHrfi C 
bTEI5bfe©T-s -f h 'J *yrt»C^sl«>y 

«©-<■ >*i»JKi*£iatt tzH&m y>?i3- v u -v^-e 

®-&T-^'f ytii— V 'J •y> ; (*!gB{c^JS}S®J^©a®* s 
5 -f >^ i:£Jl i:©IHC«ffiS* t 'f > * * S ^KT 5 C i: 

[0S©fas^*^] 

[0 i ] #$P3©fit i©^ss©ff5S©-r >»st**Jn-fe 
[02] n-b>^-©*9U3BS«Kqsr&^D9^ia 



(6) 



[0 3] H*>tfffl:7 4;i^«©:7 4;i/*»*»ttia 3 
[04] #&BJJ©M?l©^©ff^©-<>^fitfc*fl-fe 4 

[0 5] H-fe>tf<D7-f )\s#8t>0>7 4 )\>*&W&®M 6 

[0 6 ] *$m<DW, 2 ©hjs©^©-< > *sistfc*a-k 

>-y-*^'f'f 'J y^©Br®0 

[07] |^-b>-y-©3SggB#£^-r i FE0 
[0 8 ] *%WO%i 3 ©^©J&i©^ >*Sfitfc*n-tr 

[09] *^B>§©^4©|U6©^}g©'f >*SMfc*n-tr 10 
>-y-*^t"-b >1J-^ ; F©tKB0 
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